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{ im JN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
HOM * Before the Board of Patent Appeals and Interferences 

-—Applicant: Sterzer et al. Appeal No. 

Serial No.: : 10/822y36^^ 
Filed: April 12, 2004-:^ 

Title: INFLATABLE BALLOON CATHETER STRUCTURAL DESIGNS 
AND METHODS FOR TREATING DISEASED TISSUE 
OF A PATIENT 
Art Unit: 3739 

Examiner: Rdsiland Staeie Rollins 

APPLICANT'S APPEAL BRIEF 

Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313^4501 

Sir:- •• *■ rv>Vf^, r "!v i ,r ! , .'V ; ' 

Each of the following nine (9) items, being set forth in order, of this 
Appeal Brief (being filed in triplicate) is in accordance of the requirements of 
37 CFR 1.192(c): u kwlu^/ • 

1. The real party in interest^isvMMTC ? ,'fnc., which is the assignee of an 
assignment recorded in the Patent and Trademark Office. Assignor and 
co-applicant Fred Sterzer is the president and principal stockholder of 
MMTC. Inc. Assignor and co-applicant Daniel D. Mawhinney is a 
stockholder of MMTC. k 

2. There are no related appeals and interferences, 

3. There are 16 claims in this application, all of which are being appealed. 
Independent Claim 1, as amended by the amendment filed October 1, 
2004, is being appealed. Each of original Claims 2-8, dependent on 
amended Claim 1, is being appealed. Independent Claim 9, as amended by 
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the amendment filed appealed. Each of original 

Claims 10, 11 and 17, dependent on amended Claim 9, is being appealed. 
Each of original Claims 13-16, dependent on amended Claim 11, is being 
appealed. 

4. No amendment Was ; ^ rejection. However, a 

response subsequent to fin^ 



■ :!•/}! u'as J i led subset uehl io !". 
-vquont to final rejection wa« fi!.-\i 
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Applicant's invention is directed to balloon catheter designs which 
incorporate an antenna cooperatively situated with respect to an 
external balloon surface for use in treating diseased tissue of a patient. 
The respective teachings of pmoiSart United States patent application 
10/337,159 (^ States patents 

5,007,437, 5;992;i^ 1, line 21 to page 2, line 18) 

are incorporated by reference. FIGURE 1 (described page 3, line 25 to 
page 4, line 6) shows an example of a typical microwave prior-art 
balloon catheter design for treating diseased prostate tissue of a 
patient. This catheter design, in use, includes an internal microwave 
antenna situated within an inflated balloon in which the antenna is 
separated from theJextpn^^ pressing the urethral 

tissue proximate «ton the ^diseased prostate tissue by the balloon- 
inflating fluid (e.g. water). FIGURS 2a, 2b and 2c (described on page 4, 
line 7 to page 5, line 19) show an experimental embodiment of 
applicant's invention that employs a directional spiral microwave 
antenna situated on; the i^xternal surface of a longitudinally-split 
silicone-riibber t^ FIGURS 3a, 

3b, 4a, 4b, 5a and ;5b J (describe:d<on page 5, line 20 to page 6, line 29) 
show a first preferred embodiment of the present invention which, like 
the experimental embodiment of FIGURS 2a, 2b and 2c, also employs a 
directional spiral microwave .antenna situated on the external surface 
of a longitudinally-split silicpne-rubber tube that surrounds the 
catheter b^ embodiment employs 

; an inlet " lumen; tp; taangppjtf^ai coolant fluid (either a gas or 
preferentially a liquid, such as; water having a high heat capacity) to 
fill and thereby inflate the catheter balloon and an outlet lumen to 
extract coolant Jluid i froim the > catheter balloon. For cooling purposes, 
the coolant fluid may be continuously pumped through the catheter 
balloon, FIGURE Lfr^ line 30 .to. page 10, line 30) 

shows the use : of:this first; preferred the treatment of 

diseased prostate tissue, such as malignant tumor tissue within non- 
diseased prostate tissue or Benign Prostatic Hypertrophy (BPH). . 
Power from microwave power, generator .618 in the 915 MHz frequency 
band is supplied to external $ 15, MHz directional antenna 612 through 
" . : .;Mr.-»n. ]tv addition, LhiftTirs:} pV-/'" 
n to -1 rahft|ior8-a .< c»:m;..- 
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a first position of si^ switch 620 and 

coaxialfeedlin^ radiation 
transmitted from external directional antenna 612 and directed toward 
tumor tissue 600 effecting both the desired heating of the targeted 
malignant tumor tissue 600 and the undesired heating of the 
intervening healthy prostate tissue 602, as well as the lining tissue of 
urethra 606. Prefie^b^ the 915 MHz band 

should be: varied^i^tfl^ match is determined by 

measuring the frequency at which the minimum amount of power is 
reflected and then operating at this optimum frequency. The 915 MHz 
frequency band directional antenna, which is situated in cooperative 
relationship with the exterior surface of a coolant-fluid inflated 
catheter balloon^ is | ^direct and [intimate contact with the utheral 
lining tissue .overlying tissue located closest 

to the diseased malignant tumor tissue. This arrangement causes the 
pattern of the microwave radiation transmitted from the external 
directional microwave antenna and directed toward the malignant 
tumor tissue to be spatially confined to and effect only the desired 
heating of /the, te^ and the undesired 

heating of the inter&em^ as well as the lining 

tissue of urethra. The undesired heating of the intervening healthy 
prostate tissue and lining tissue of urethra is limited to a maximum 
safe temperature of 42°C by the continuously-flowing, high heat 
capacity coolant fluijd (e.g. water) ]■ while a multi-frequency microwave 
radiometer contin\iQusIy x measures i the., temperature of the heated 
tissues. \sF«rt^ temperature by the 

multi-frequency microwave^ radiometer may be both fed back to the 
microwave power generator to control the power output thereof 
supplied to the radiating microwave -antenna and to control the 
amount of coolant fluid, cooling. >This makes it feasible to minimize the 
amount of microwave power/ ineeded, /while maximizing the proportion 
of the radiation [absop^^^ and minimizing 

the proportion rof the? radiation : absorbed by all of the intervening 
substance between the radiating microwave antenna and the targeted 
tumor tissue. Iii the case of FIGURE 6, where external directional 
microwave antenna 1 is in \direct contact with the lining tissue of 

\* A ; it!'ii.r-r,-.. this. continently- mv\ • 



10/822,367 



MMTC 04-1 



urethra, the inte^enm^ |s confined to only the lining tissue 

of urethra^ by also measuring 

the surface iempev$v^ lining tissue, a computer can 

use readings of the surface and radiometric temperatures to control 
both the- amount -of 'microwave heating and surface cooling in order to 
generate the desired optimum temperature distributions. In particular, 
the depth of heatihg is controlled by providing colder surface 
temperatures, delivered to the 

underlying diseased tissue (e.g., prostate malignant tumor tissue) 
without damaging the surface tissues. Thus, the deeper will be the 
depth of heating of the underlying diseased tissue. In particular, 
overheating of the sphincters of the urethra, with consequent damage 
thereto is avoided by .such spatially-localized heating of targeted 
diseased .prostate . v ^Jifi\(^g)spmdtat<8Lij:ancer' lesions or BPH) to a 
temperature high; enough? toiccausei ablation thereof or to cause the 
urethral tissue lining the prostate to form a "biological stent" (disclosed 
in prior-art United States patent 5,992,419) in the urethra because the 
tissue surrounding,. thei/urethra. can be safely raised to higher 
temperatures than is safely possible with conventional balloon 
catheters,.FiGURESi7a-and s 7b t (described on page 10, line 23 to page 
11, line 25). !shows< la r seconds-preferred embodiment of the present 
invention that comprises (1) a helical omnidirectional monopole 
antenna situated in cooperative relationship with the exterior surface 
of the balloon of a balloon catheter and (2) Coolant-fluid inlet and outlet 
lumens situated within the catheter. More specifically, the antenna 
constitute.SrmeteU^ the exterior 

longitudinal su:rfac$rpf L ithe toaUoonoin [a deflated state, with the most 
proximate winding of the spring being attached to the inner conductor 
of a microwave feedline thereto When the balloon is inflated, the 
spring tends to unwind under balloon pressure, thereby increasing its 
diameter so that it remains in proximity to the exterior surface of the 
balloon in its infla^d/atatfti Thergaft^r>:>when the balloon is deflated, 
the restoring force of -the^rsprjlngj (.returns it to its neutral state. A 
balloon catheter incorporating an antenna having this helical 
omnidirectional configuration would be particularly suitable for use as 
an interstitial probe, for treating sub-coetaneous diseased tissue of a 

■ ; : !(p"nai surface of .the balloon. in;a i^' 
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patient, such as (1) deep-seated tumors and (2) varicose veins, as 
disclosed States patent application 

10/,337,^9/Tii. preferred embodiments 

of the present inventioii^ above, the external antenna's 

configuration (page 11, line 26 to page 12, line 8) may comprise 
metallic printing directly on the exterior surface of the balloon. (In the 
case of a spiral microstrip configuration, the metallic ground plane 
would be chrertly:^^ of the balloon.) 
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6. THE ISSUES 

6(a). The first issue is whether or not the electrode array 14, shown and 
described ^in Ij^^ (US 6,813,520), 

constitutes an "a^ 

6(b). The second issue is whether or not the teachings of the cited Kasevich 
et al. reference (US 5,057,106) and the Truckai et al. reference (US 
6,813,520) can be properly combined to render obvious the invention 
defined in independent Claims l and 9, 

7. Independent amended Claim 1 and dependent Claim 2 are rejected on 
Truckai et al; (US 6,813,520) alone under 35 U.S.C. 102(e), 
independent Claims 1 and 9 and dependent Claims 2-10 and 17 are 
rejected on Kasecich et al (US 5,057*106) in view of Truckai et al. (US 
6,813,520) unde*^ Claims 11, 13-16 

are rejected on /Kasemch^et al (US 5,057,106) in view of Truckai et al 
(US 6,813,520) and further in view of Sterzer et al. (US 5688050) 
under 35 U S.C. 103 (a). Since the structure defined in both 
independent aimended Claims .1 and 9, (written in Jepson form) 
comprise an antenna and the novelty clause of each of independent 
amended^ Claims^ a similar manner, 

amended Claim 1 is selected from the entire group of Claims 1-11 and 
13-17 being appealed. . ; 



.- \ . •'•".-> j a* ' u im Jtif f ou U'SXJ.. lOo. (a), auci :w"*-m .;■ 
• ; VVtcri on Kasecich et.aUUS ' 5,057; lU'r ' * 



: "r/< -hum 1 is selected from the c»nt;)v ■ 
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8. APPLICANT'S ARGUMENT 

The Ex^^ner in rejection of independent 

amended Claim ^ that Truckai et al.'s 

array of electrodes 14 constitutes an "external antenna (14) situated 
outside of the balloon in a cooperative relationship with the external 
surface of the balloon (underlining added)." Applicant traverses this 
assertion, it is applicant's position that the array of electrodes 14 
structure disclosed by Truckai et al. does not constitute an antenna 
structure, but, instead, constitutes a significantly different dielectric- 
heating structure. 

As known in the art, the structure of ah antenna is designed, in 
accordance with Maxwell's equations, to radiate a given spatial pattern 
of electromagnetic waves of a certain frequency situated within a given 
RF or microwave frequency band, in response to electrical energy of 
this certain ifrequeneyjbei^ input thereto. The structure 

of the antenna. (includes; sohei tor : more radiating elements having 
specified dimensions determined by the given RF or microwave 
frequency band and may or may not also include one or more reflector 
elements. The given, spatial pattern is determined by the spatial 
configuration of the one or more elements. 

As , discuss^^ of the Invention," 

applicant's disclosed antenna is designed to radiate electromagnetic 
waves at a "microwave" frequency. In the case of applicant's Fig. 6, the 
frequency is stated to be within the 915 MHz band and should be 
varied until the ibest; antenna match is determined by measuring the 
frequency at which the. minimum amount of power is reflected and 
then operating^ It is also stated that the 

antenna is an external idirecjbipnal antenna that causes the pattern of 
the transmitted microwave radiation pattern to be directed toward 
malignant tumor tissue. 

On the pther,hand,.in the, case of applicant's Figs. 7a and 7b, the 
antenna is stated to be helical omnidirectional monopole antenna 
having ;a configuration] tiialiWOulAbe piatticularly suitable for use as an 
interstitial <prbb.^ diseased tissue of a 

patient, such as (1) deep-seated tumors and (2) varicose veins. 

... ....-8t. ;y 

•'"•r. raur-jr at ;ihis optimum fro^v^r ;; : . 



Truckai et al. discloses structure for ablating target tissue (e.g., 
endometrial tissue) by applying RF power (e.g., 500 kHz 30 W power) to 
an array of spaced electrodes 14 in contact with the target tissue to be 
ablated: The ^ (See Truckai et al. Figs. 18, 

19A-19C/C^^^ to Col. 11. 13) do not 

have dimensions which makes them, in accordance with Maxwell's 
equations, capable of radiating a spatial pattern of electromagnetic 
waves, and, therefore, does not constitute an "antenna" structure. 
Instead, the array of spaced electrodes 14 constitutes a "dielectric- 
heating" structured *■ ; ; 7 ' :^ ' " ; 

: • M6re particularly, if a D.C; voltage were applied across spaced 
electrodes separated by a dielectric material having a high DC 
resistance, a small DC current would flow through the dielectric 
material, causing a relatively small amount of I 2 R heating of the 
dielectric material. However, if an RF voltage (e.g., 500 kHz) is applied 
across j the ^sp.aca^^^ is a lossy 

dielectric material rafc^^ target tissue), a relatively 

large amount of dielectric heating of the dielectric material (which is a 
function of the magnitude of the RF voltage, the value of the RF 
frequency and the value of the loss factor) takes place. Specifically, the 
RF voltage across the spaced electrodes results in an RF electric field 
(not ,an RF, electromagnetic field) that causes the center of gravity of 
the electrons; jpf iQach^ to be moved 

in one direction with respect to the nucleus of that atom during a first 
half of each RF cycle and to be moved in the opposite direction atom 
during the second half of each RF cycle. It is this back-and forth 
oscillation during each RF< cycle? results in the relatively large amount 
of dielectric heatm^ 

; From.the^ clear that the RF electric 

energy field generated-bynthe I dielectric-heating structure taught by 
Truckai et al. operates only over the localized spatial region defined by 
the spaced electrodes of their array 14. Certainly, the dielectric- 
heating structure itaught. by -Truckai et al. does not suggest the 
antenna structure; defined- in ', applicant's, amended independent Claim 
1, which is :capabie) of cnadiatingi pwtwgtrd, a field of electromagnetic 
waves. Therefore, fther rejection of amended independent Claim 1 (and 
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Claim 2 dependent thereon) under 35 U.S.C. 102(e) should be 
withdrawn. 

The 'admittedly did: inflatable balloon catheter structure for use 
in _ troatin^ .46finejd in the preamble of 

independent anre^ Jepson form, includes an 

antenna which tTahimt'^Tadi'afit'en'er^ to diseased tissue thereby to 
effect the heating of the diseased tissue while an exterior surface of the 
inflated balloon is pressing the diseased tissue. The novelty clause of 
independent amended Claim 1 states that the antenna is 
longitudinally physically situated in cooperative relationship with the 
exterior surface of the balloon^ thereby in use causing the inflated 
balloon pressing the diseased tissue to result in the antenna being in 
direct contact with irradiated tissue of the patient 

In her rejection of independent amended Claim 1 under 35 
U.S.C. 103(a),; the; Examinert relies on the structural teaching of 
Truckai et al. to meet the structural teaching of the antenna defined in 
the aforesaid nqvi$lty( clause, of i independent amended Claim 1. 
However,, as argued^absye/fthe, structural; teaching of Truckai et al. is 
directed to a dielectric-heating structure, rather than the antenna 
structure defined in the novelty clause of independent amended Claim 
1. This is one reason, for withdrawing the rejection of independent 
amended Claim il : .undei^^j^i' : i03(a). 

; rejection of independent 

amended Claim il !c uiid.exsc35 tUMo 103(a) is', that- the respective 
teachings of Kasevich et al. and Truckai et al. teach away from one 
another, as well as from the teaching of the structure defined in 
independent amended .Claim i.. Although structurally very different, 
both Truckai et at. and independent amended Claim 1 functionally 
teach treating diseased cftsaue qfi ahpfttientlby heating the diseased 
tissue with ant inflated (balloon in-contact with the diseased tissue. In 
both Truckai et al. and. independent amended Claim 1, the heated 
temperature may be high enough to cause ablation of the diseased 
tissue. However, Kaseyich.,et Ji al. functionally teach the use of 
microwave balloon angioplasty; to heat plaque (which is nottissue) in a 
blood vessel^with^cheaiang/wallitissue,;ofithe vessel 
!' rLiUn 1 under 35. RS.O/ lOv . .. 
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More particularly, Kasevich et al. states, "The present invention 
relates in general to microwave balloon angioplasty, and pertains more 
particularly ta a microwave or-radiofrequency catheter system for the 
heating of plaque in arterie? or blood vessel (Column 1, lines 14-17)." 
The disclosed intei^^ Fig. 14 one of the various 

antenna cbnfigwrafions ol the treatment of coronary 

vessel plaque with microwave balloon angioplasty is "to deliver 
microwave energy to a specific layer of plaque without heating wall 
tissue during pressure application by the balloon (Column 5, lines 15- 
17)." Further, Kasevich et al. states, "In accordance with the present 
invention, there are now described a number of techniques for 
providing control of the quantity of microwave energy that is coupled 
to coronary vessel plaque without heating vessel tissue (Column 5, 
lines 27-31)." NOTE: the above-quoted sentence (2) is the first sentence 
in the Column , 5, lines. 27-37 paragraph which includes the phrase 
"outside the balloon" (relied pn : by. the Examiner in rejecting amended 
Claim :l) ,on^ lines 27-37 paragraph 

occurs mKaS^^feli^nprtKBtfcoit&eii:. description of any of the specific 
Figs. 1-36 of their drawing. 

FIGURES 1, 3, 6 and 13 of Kasevich et al. show different 
configurations of an antenna situated inside the balloon and FIGURES 
4 and 5 of Kasevich etial. show different configurations of an antenna 
situated between thedballpo^ only FIGURES 11 and 14 of 

Kasevich- etjal.i comprise cptt^a structures ithat extend outs of the 
balloon. In the case of FIGURE 11 (described on Column 9, lines 22- 
49), the antenna structure comprises (1) a guide wire passing through 
the entire length of the balloon and terminating in tip 92 situated 
outside the distal end. of :the : -balloon and (2) chokes A and B situated 
within the.. :baUppnMre^peQtiye^iinithfi i vicinity of the proximate and 
distal ends, pf tthei-eof. Eejsuitstfn .only ,the portion of the guide wire 
between chokes A ; and B> inside the balloon operating as a radiator. 
Therefore, tip 92 of FIGURE 11 cannot be considered a radiator 
situated outside of the balloon. However, FIGURE 14 (described on 
Column 6, lines 3-16), which- comprises an antenna extending through 
the length of the ballopnLan4 terminating in a tip situated outside of 
the distal .end: .of ct^^ thereon which is 
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heated by nticroWave^ The heated ferrite at the 

antenna tip,, with the balloon in a deflated state, may be used to melt, 
ablate and remove some plaque from a fully-blocked artery. Once some 
plaque has been remoyed, * the, balloon may be inflated and the 
microwave angioplasty ^ carried p^t. Thus, the only one of the various 
antenna configurations of Kasevich et ah that includes an antenna 
configuration ^outsrd^tha in their FIGURE 14 (the 

structure of which may be modified as shown in FIGURE 27). Kasevich 
et al. state, "FIG. 14 shows the antenna A extending through the 
balloon B and having at its tip T a concentric layer of ferrite material 
that may have a Curie temperature in the 400°C-500°C range. 
Microwave energy is rapidly absorbed in the ferrite when this material 
is at a current mammum iq£ r the antenna. The primary function of this 
hot tip (when the ferrite is at the far end of the antenna) is to melt 
plaque (ablation). This is used for those cases where the artery is fully 
blocked by plaque, and: it. wouldi therefore be necessary to remove some 
plaque in order to, insert the balloon. In FIG. 14, note the plaque 
volume at ' Once/some pla:quec:ha$ been .removed, the balloon may be 
inflated anditheimicrqwa^ (Column 6, lines 3- 

16). "Kasevich et al. further- state, "As indicated previously, FIG. 27 
herein teaches the use of a lossy sleeve 80 for focused heating. An 
alternate embodiment ^ F2, as 

illustrated in FIG. 14, some distance apart along the antenna axis but 
outside of and .essentially I In this regard, the 

arrow Al in«iFIG;>14^ of the 

antenna structure." (Column 6, lines 17-23). ). Kasevich et al. still 
further state, "As indicated previously, FIG. 14 shows a two-ferrite 
geometry. The.ferrites Fl and F2 hear through the plaque (occluded 
artery) using microwave .frequency Fl. To withdraw the antenna back 
through ) thje. plaqjieo^dpsy^ili ^ekmg? the> ferrite F2 is tuned to a 
frequency iF2hJtr2^^ withdrawn 
prior to inserting the balloon arid using the antenna in its normal 
plaque welding mode. Also, ferrite, hot tip, antenna may be completely 
removed from the catheter in a different antenna design employed for 
low temperature operation." (Cplumn 6, lines 24-34). It is plain from 
the above-quoted ^$ta^§^ ettal. that the "outside the 

* viG, 14, illustrates the dnvrr 
■ ■ * ; : 5 -12. • " 



10/822,367^-^^ ' ' MMTC 04-1 



ba^^ii^^^^^^^^ 1 ^ 14t of Kasevich et 
al., does not'^ructurally pr &iictionally show, or even suggest, an 
inflatable balloon catheter design for treating diseased tissue of a 
patient, which Incorporates an antenna which is longitudinally 
physically situated in " cooperative relationship with the exterior 
surface of thW^ inflated balloon 

pressing' '^^^^^^^^^^^ antenna being in direct 
contact with irradia^d tissue of the patient, as called for in amended 
Claim 1. 

Thus, it is not rationally possible to combine the structurally 
and functionally oppositely-directed teachings of Kasevich et al. and 
Truckai et al. to meet the teaching of the invention defined in amended 
Claim?! •a.ntorina : conliguratio_n..-Kho^n- ; 



• (••• 



For all the reasons set forth above in Applicant's Argument, the Board 
of Patent Appeals and Interferences is respectfully urged to reverse the final 
rejection by the Examiner of (1) amended independent Claim 1 together with 

dependentinaim^u!^ bv Truckai et aL 

(US 6,813,520); i.02) aimen^ independent JSlaim- 1, together with dependent 
Claims 2-8, amended independent Claim 9 and dependent Claims 10 and 17 
under 35 U.S.C. 103(a) as anticipated by Kasevich et al. (US 5057106) in view 
of Truckai et al., and (3) dependent Claim 11, amended dependent Claim 13 
and dependent Claims ,lM6^nde* ( 35 U.S.C. 103(a) as anticipated by 
Kasevich et al. in,V^ view of Sterzer et al. 

(US 5688050), and allow each of these Claims 1-11 and 13-17. 

Respectfully submitted, 



•;.'■'">) UIiiv*ldJ 




Attorney for^Applicant 



- • amcrid'bd independBegistration.No,, 16933 

: n<iop W <ient.CinTelephone:No. (352) 854-1252. 



.uui allow, each of these Ciani - \. 

-13- 



10/822,367 . /• . MMTC04-1 

9. APPEALED CLAIMS 



1 . In a ballppn catheter su^ tissue of a 

patient; wherein-^ a catheter body, an 

inflatable balloon surrounding said catheter body, and an antenna, wherein 
in use (1) said catheter with said balloon in a deflated state may first be 
positioned so that said antenna is aligned with said patient's diseased tissue 
and (2) said balloon may then be inflated so that an exterior surface of said 
balloon presses said diseased tissue while said antenna transmits radiant 
energy to said diseased tissue thereby to effect the heating of said diseased 
tissue; the improvement wherein: 

said antenna is longitudinally physically situated in cooperative 

"( rotn stud halTocm catheter conipr: ' 

relationship with said exterior surface of said balloon, thereby in use causing 
said inflated balloon pressing said diseased tissue to result in said antenna 
being in direct contact with irradiated tissue of said patient . 

Walloon inay.then be- inflated . so uku : 
2 . The balloon catheter defined in Claim 1, wherein said catheter body 

comprises: 

an input lumen that provides a first pathway for coolant fluid from a 

source situated outside of said balloon catheter to enter said balloon; and 

:.r tonna .is .longitudinally physic^]; . .: 

ah output lumen that provides a second pathway for said to leave said 
balloon and exit said balloon catheter. 



' ' -14- 

hvliw defined w V!u- : 
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3 . The balloon catheter defined in Claim i, wherein: 

said external antenna is iff directional antenna, 

4 . The balloon catheter defined in Claim 3, wherein: 

said external directional antenna comprises a spiral microstrip 
structure. * ~ , - 

5 . The balloon catheter defined in Claim 4, wherein said spiral microstrip 
structure comprises: 

longitudinally-split plastic tubing having an inner longitudinal surface 

. ..Lornai antenna is a direfctionai anu*>\t; ; .. .. 

thereof enveloping said longitudinal external surface of said balloon with a 
metallic ground plane portion of said external directional antenna directly 
attached to said inner longitudinal surface of said tubing and a metallic 
spiral portion of said external directional antenna directly attached to an 
outer longitudinal surface of said tubing. 

6 . The balloon catheter defined in Claim 1, wherein: 

said external antenna is an omnidirectional antenna. 

■ ■i^ifr.-viiiuiiiiiy-splUipiafetic'lubui'g having r.^ i'y,- • 

r . said longitudinal exLen,;:K' 

7 . The balloon catheter defined in Claim 6, wherein: 

said external omnidirectional antenna comprises a metallic helical 

, i.'..iv . ..w^aii'n^iiUi Wi.i.. i..,. ' 

structure surrounding said 'longitudinal external surface of said balloon. 



■ » i * ^ ; ! ■! \w i H ace of kaid tubing. 
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8 . The balloon catheter defined in Claim 1, wherein: 

said external antenna is ,an" External microwave antenna for 
transmitting microwave radiant energy to said diseased tissue while said 
balloon is inflated thereby to effect the heating of said diseased tissue. 

9 . In a system-suitahle^foriuse^in^eat ^ prostate tissue of 
a patient, wherein said system comprises a balloon catheter including a 
catheter body, an inflatable balloon surrounding said catheter body, and an 
antenna; wherein in use (1) said catheter with said balloon in a deflated state 

• : . ; M /li Of CI-a: . '. • • " 

may first be inserted into an orifice of said patient and positioned so that said 

; : r-vior'nal .antenna .is: an:* external r "- ; '-" . 

antenna is aligned with said patient's prostate tissue and (2) said balloon 

i ...... i:vviiv(: radiant energy u» ^ ^ 

may then be inflated so that an exterior surface of said balloon presses 
against lining tissue of said orifice that is adjacent to said patient's prostate 
tissue, the improvement wherein: 

said antenna is a directional antenna that (1) is longitudinally 

; ; ii said system coraprisos l>a' 

physically situated in cooperative relationship with said exterior surface of 
said balloon, thereby in use causing said inflated balloon pressing against 
said lining tissue of said orifice that is adjacent to said patient's prostate 

tissue, to result in said antenna being in direct contact with said lining tissue 

. ,'. . iW::»Hui with said patient's prastnu* ; 

of said patient and (2) transmits radiant energy of a given frequency band to 
said diseased prostate tissue in response to power within said given 
frequency band being supplied to said antenna; and 

a power source, and means; including a feedline for suppling a given 

." tyisjKi . is a directional arrtt-Lihii .•: 

amount of power within said given . frequency band to said external 
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■" i!) id antchn'a "berng'm : clj r«*ct - . ; 
/iMt- '.2 transmits cadiani en**'-^ 
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directional antenna > thereby £o irradiate said diseased tissue and thereby 
effect the heating to a given therapeutic teinperature. 

10 . The system defined in Claim 9, wherein: 

said given frequency band is the 915 MHz frequency band. 

11 ..." The system defined in . Ckim.9r wherein said system further comprises 
a radiometer, and wherein: 

said means including a feedline further includes a single-pole two- 
position switch for forwarding said given amount of power within said given 
frequency band from said power source to said feedline when said single-pole 
two-position switch is in a first switch position thereof and for forwarding 
thermal radiation received by said external directional antenna and supplied 
to said feedline to said radiometer when said single-pole two-position switch 

is in a second switch position thereof; ; 

• ■ -.yMum aotined.in Claim y, wherein ■ 

whereby said radiometer provides a reading indicative of the 
temperature of said irradiated diseased tissue. 

13. The system defined in Glaiim il, wherein said balloon catheter 

comprises; \ . 

. t rr j is in y -hrst -switch ?>;»:-!', 

means for supplying said balloon's interior volume with a coolant fluid 
for removing heat from said lining tissue of said orifice thereby to maintain 

the temperature of said lining tissue of said orifice at a safe temperature. 

■ ^'j v.i^ii ijosiuuii-iilcruui; .' 

• .-iifi radiometer provide^ *i 
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14. The system defined in Claim 13^ wherein: 
said safe temperature is no higher than 42°C. 

15. The system defined in Claim 13, wherein said balloon catheter 
comprises a catheter body surrounded by said balloon thereof, and said 
means for supplying said brilloonte; interior volume with a coolant fluid 
comprises:' ■ - y-~- ~ \ : 

an input lumen in said catheter body that provides a first pathway for 
coolant fluid from a source situated outside of said balloon catheter to enter 
said balloon; and .. 

an output lumen in said catheter body that provides a second pathway 
for said to leave said balloon and ejdt^d balloon catheter. 

::::ucn in said. catheter body 1 'v?.' :■. ' 



•\yr K..ritl balloon and exit said balloon 
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16 . The system defined in Claim 15, wherein said orifice of said patient is 
said patient's urethra. 

17 . The system said orifice of said patient is 
said patient's urethra. 



Respectfully submitted, 
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Registration No. 16933 
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